Distribution of topoisomerase II cleavage sites in simian virus 40 DNA and the effects of drugs.
The distributions of DNA cleavage sites induced by topoisomerase II in the presence or absence of specific drugs were mapped in the simian virus 40 genome. The drugs studied were 5-iminodaunorubicin, amsacrine (m-AMSA), teniposide (VM-26) and 2-methyl-9-hydroxyellipticinium; each produced a distinctive pattern of enhanced cleavage. Consistently intense cleavage, both in the presence and in the absence of drugs, occurred in the nuclear matrix-associated region. Since topoisomerase II is a major constituent of the nuclear matrix, and cleavage complexes include a covalent link between topoisomerase II and DNA, the findings suggest that topoisomerase II may function to attach DNA to the nuclear matrix. Cleavage usually occurred on both DNA strands with the expected four base-pair 5' stagger, and strong sites tended to occur within A/T runs such as have been associated with binding to the nuclear scaffold. Intense cleavage was present also in the replication termination region, but was absent from the vicinity of the replication origin. Cleavage intensities were found to change with time in a manner that depended both on the site and on the drug, suggesting that topoisomerase II can move along the DNA from a kinetically preferred site to a thermodynamically preferred site.